Environmental Regulation and International Trade: Empirical Results for the Manufacturing Industry in Germany, the Netherlands and the US, 1972-1992 by Florax, R.J.G.M. et al.
VU Research Portal
Environmental Regulation and International Trade: Empirical Results for the
Manufacturing Industry in Germany, the Netherlands and the US, 1972-1992
Florax, R.J.G.M.; Mulatu, A.; Withagen, C.A.A.M.
2004
document version
Early version, also known as pre-print
Link to publication in VU Research Portal
citation for published version (APA)
Florax, R. J. G. M., Mulatu, A., & Withagen, C. A. A. M. (2004). Environmental Regulation and International
Trade: Empirical Results for the Manufacturing Industry in Germany, the Netherlands and the US, 1972-1992.
(TI discussion paper; No. 2004-020/3). Tinbergen Instituut (TI).
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
E-mail address:
vuresearchportal.ub@vu.nl
Download date: 13. Dec. 2021
TI 2004-020/3 
Tinbergen Institute Discussion Paper 
   
Environmental Regulation and 
International Trade 
 Abay Mulatu1 
Raymond J.G.M. Florax2,3 
Cees A. Withagen2,4, 5 
1 Department of E onomi  History, London S hool of Economics, London, UK, c c c
c
2 Faculty of Economics and Business Administration, Vrije Universiteit Amsterdam, The Netherlands, 
3  Regional Economics Applications Laboratory (REAL), University of Illinois, Urbana-Champaign, 
USA, 
4 Department of E onomics, Tilburg University, The Netherlands, 




The Tinbergen Institute is the institute for 
economic research of the Erasmus Universiteit 
Rotterdam, Universiteit van Amsterdam, and Vrije 
Universiteit Amsterdam. 
 
Tinbergen Institute Amsterdam 
Roetersstraat 31 
1018 WB Amsterdam 
The Netherlands 
Tel.: +31(0)20 551 3500 
Fax: +31(0)20 551 3555 
 
Tinbergen Institute Rotterdam 
Burg. Oudlaan 50 
3062 PA Rotterdam 
The Netherlands 
Tel.: +31(0)10 408 8900 
Fax: +31(0)10 408 9031 
 
 
Please send questions and/or remarks of non-
scientific nature to driessen@tinbergen.nl. 














































































WKHRU\XVLQJWKHJHQHUDOHPSLULFDOWUDGHHTXDWLRQ HJE c ($7 ZKHUH7 LVDYHFWRURID
FRXQWU\¶VQHWH[SRUWVRIFRPPRGLWLHV $c DPDWUL[RIIDFWRULQWHQVLWLHV ( DPHDVXUHRIHQYLURQPHQWDO

















































MLWMLWMLWMLWMLWMLWMMLW 3$&(5'8/6/0.I1; H   

















DGGHGHJ +DUNQHVV RUIDFWRUXVHLHWKHWRWDOYDOXHRIHDFKIDFWRULQSXWHJ %UDQVRQ





















































































2/6LWLVDVVXPHGWKDW (  LWH IRUDOO LDQGW  ( VH  LW IRUDOO LDQGWDQG (  MVLWHH IRUDOO

















LWLWLWLWLWLWLLW 3$&(5'8/6/0.1; HEEEEEE   
ZKHUH LE LVDWLPHLQYDULDQWJURXSVSHFLILFDWWULEXWHDQG LWH DFODVVLFDOGLVWXUEDQFHZLWK (  LWH




DWWULEXWHLQWRDµPHDQLQWHUFHSW¶ E DQGDJURXSVSHFLILFGLVWXUEDQFH LP WKDWIRUPVSDUWRIWKHHUURU




























VHFWRUV LLLW VH  (  DQGWKHVHFRQGYDULDQWFRPELQHVJURXSZLVHKHWHURVNHGDVWLFLW\ZLWK


































































































































































































































'HWDLOHGGDWDVRXUFHVDUHDVIROORZV SROOXWLRQDEDWHPHQWFRVW %RXPDQ *'3GHIODWRU2(&'2UJDQL]DWLRQIRU(FRQRPLF&RRSHUDWLRQDQG'HYHORSPHQW2(&'PDLQHFRQRPLFLQGLFDWRUV±2(&'3DULV H[FKDQJHUDWH2(&'3XUFKDVLQJSRZHUSDULW\KWWSZZZRHFGRUJ 86*'3GHIODWRU86%XUHDXRI(FRQRPLF$QDO\VLVKWWSZZZEHDGRFJRY YDOXHDGGHGFDSLWDOODERULPSRUW DQG H[SRUWDQG5	'H[SHQGLWXUHV7KH2(&'67$1'$7$%$6(IRULQGXVWULDODQDO\VLV±±±DQG±5	'H[SHQGLWXUHVLQLQGXVWU\±2(&'HGLWLRQ±2(&'
(QYLURQPHQWDOUHJXODWLRQDQGLQWHUQDWLRQDOWUDGH 
HGLWLRQ)RUHLJQWUDGHE\FRPPRGLWLHV2(&'±YRO,QGXVWULDOVWUXFWXUHVWDWLVWLFVFRUHGDWD±±±DQG±2(&'3DULV






$QGHUVRQ-&RPPHQWRQ³FURVVVHFWLRQHVWLPDWLRQ´,Q5)HHQVWUDHG(PSLULFDO0HWKRGVIRU,QWHUQDWLRQDO7UDGH SS±&DPEULGJH0$0,73UHVV$QWZHLOHU:&RSHODQG%DQG7D\ORU6,VIUHHWUDGHJRRGIRUWKHHQYLURQPHQW"$PHULFDQ(FRQRPLF5HYLHZ±%HHUV &YDQG%HUJK-YDQGHQ$Q(PSLULFDO0XOWL&RXQWU\$QDO\VLVRIWKH,PSDFWRI(QYLURQPHQWDO5HJXODWLRQRQ)RUHLJQ7UDGH)ORZV.\NORV±%RXPDQ0(QYLURQPHQWDO&RVWVDQG&DSLWDO)OLJKW 3K'WKHVLV7LQEHUJHQ,QVWLWXWH5HVHDUFK6HULHV8QLYHUVLW\RI$PVWHUGDP$PVWHUGDP%UDQVRQ:DQG0RQR\LRV1)DFWRULQSXWVLQ86WUDGH-RXUQDORI,QWHUQDWLRQDO(FRQRPLFV±&KLDQJ$)XQGDPHQWDO0HWKRGVRI0DWKHPDWLFDO(FRQRPLFVWKLUGHG6LQJDSRUH0F*UDZ+LOO&RSHODQG%DQG7D\ORU61RUWK6RXWKWUDGHDQGWKHHQYLURQPHQW4XDUWHUO\-RXUQDORI(FRQRPLFV±&RSHODQG%DQG7D\ORU67UDGHDQGWUDQVERXQGDU\SROOXWLRQ$PHULFDQ(FRQRPLF5HYLHZ ±&RSHODQG% DQG7D\ORU6,QWHUQDWLRQDO7UDGHDQGWKH(QYLURQPHQW7KHRU\ DQG (YLGHQFH3ULQFHWRQ3ULQFHWRQ8QLYHUVLW\3UHVV'HDUGRUII$7HVWLQJWUDGHWKHRULHVDQGSUHGLFWLQJWUDGHIORZV,Q5-RQHVDQG3.HQHQHGV+DQGERRNRI,QWHUQDWLRQDO(FRQRPLFV 9ROSS± $PVWHUGDP1RUWK+ROODQG'LDNRVDYYDV'7KHLPSDFWRIHQYLURQPHQWDOSROLFLHVRQDJULFXOWXUDOWUDGH-RXUQDORI,QWHUQDWLRQDO'HYHORSPHQW ±(GHULQJWRQ-DQG0LQLHU-,VHQYLURQPHQWDOSROLF\DVHFRQGDU\WUDGHEDUULHU" &DQDGLDQ-RXUQDORI(FRQRPLFV ±
(QYLURQPHQWDOUHJXODWLRQDQGLQWHUQDWLRQDOWUDGH 




























































7DEOH 7ZRGLJLW,6,&FODVVLILFDWLRQRILQGXVWULHVLQFOXGLQJSROOXWLRQLQWHQVLW\DQGUHVRXUFHEDVHGQHVVD,6,& ,QGXVWU\ 5% 15% 3, 13, )RRG%HYHUDJHVDQG7REDFFR î î 7H[WLOHV$SSDUHODQG/HDWKHU î î î :RRGSURGXFWVDQG)XUQLWXUH î î 3DSHU3DSHUSURGXFWVDQG3ULQWLQJ î î &KHPLFDOSURGXFWV î î î î 1RQPHWDOOLFPLQHUDOSURGXFWV î î %DVLFPHWDOSURGXFWV î î )DEULFDWHGPHWDOSURGXFWV î î î î 2WKHUPDQXIDFWXULQJ î îD 6HHWKH$SSHQGL[IRUGHWDLOV7KHPHDQLQJRIWKHDEEUHYLDWLRQVLVUHVRXUFHEDVHG5%QRQUHVRXUFHEDVHG15%SROOXWLRQLQWHQVLYHJRRG3,DQGQRQSROOXWLRQLQWHQVLYHJRRG13,
(QYLURQPHQWDOUHJXODWLRQDQGLQWHUQDWLRQDOWUDGH 
7DEOH 'HVFULSWLYHVWDWLVWLFVIRUWZRGLJLW,6,&LQGXVWULHV±D9DULDEOH 0HDQDQGVWDQGDUGGHYLDWLRQLQSDUHQWKHVHV*HUPDQ\ 1HWKHUODQGV 86  ([SRUWVî     ,PSRUWVî     9DOXHRISURGXFWLRQî    ± ±1HWH[SRUWVE     3ROOXWLRQDEDWHPHQW FDSLWDOH[SHQGLWXUHî     1HZJURVVIL[HGFDSLWDOIRUPDWLRQî     3ROOXWLRQDEDWHPHQWFDSLWDOH[SHQGLWXUHF     5HVHDUFKDQGGHYHORSPHQWH[SHQGLWXUHî     6NLOOHGODERUVHUYLFHVî     8QVNLOOHGODERUVHUYLFHVî   D 'DWDDYDLODELOLW\DFURVVFRXQWULHVYDULHVVOLJKWO\DFFRUGLQJWRWLPHSHULRGV)RUWKH86GDWDDUHDYDLODEOHIRU±IRU*HUPDQ\IURP±DQGIRUWKH1HWKHUODQGVIURP±)RUHYHU\FRXQWU\WKHUHDUHVRPHPLVVLQJREVHUYDWLRQVIRUVSHFLILFYDULDEOHV'DWDSULRUWRDUHQRWHPSOR\HGEHFDXVHGDWDIRUUHVHDUFKDQGGHYHORSPHQWDUHODFNLQJ7KHGDWDEDVHFRQWDLQVWZRGLJLW,6,&LQGXVWULHVEXWIRUWKH1HWKHUODQGVREVHUYDWLRQVIRU,6,&DUHPLVVLQJ6LQFHRQHRIWKHHFRQRPHWULFWHFKQLTXHVZHXVHUHTXLUHVDEDODQFHGSDQHOWKH\HDUVDQGDUHGURSSHGIRUWKH1HWKHUODQGVEHFDXVHRIPLVVLQJ3$&(GDWDIRU,6,&DQG,6,&6LPLODUO\WKH\HDULVGURSSHGIRUWKH86GDWDEHFDXVH3$&(GDWDDUHPLVVLQJ$OOPRQHWDU\YDOXHVDUHLQWKRXVDQGVRI86GROODUVE 6FDOHGE\WRWDOYDOXHRISURGXFWLRQRIWKHVDPHLQGXVWU\F 6FDOHGE\WRWDOIL[HGFDSLWDOIRUPDWLRQRIWKHVDPHLQGXVWU\
(QYLURQPHQWDOUHJXODWLRQDQGLQWHUQDWLRQDOWUDGH 
7DEOH&URVVFRPPRGLW\UHJUHVVLRQVRIQHWH[SRUWVDVDVKDUHRIWKHYDOXHRI SURGXFWLRQIRUQLQHGLIIHUHQWVHFWRUVLQWKUHHGLIIHUHQWFRXQWULHV±D0RGHO9DULDEOH 3RROHGFURVVVHFWLRQ )L[HGHIIHFWVE 5DQGRPHIIHFWV*HUPDQ\ 1HWKHUODQGV 86 *HUPDQ\ 1HWKHUODQGV 86 *HUPDQ\ 1HWKHUODQGV 86&RQVWDQW ± ± ± ± ± ±     0DQPDGHFDSLWDO    ±   ±          6NLOOHGODERU    ±  ±           8QVNLOOHGODERU ± ± ± ± ±  ± ± ±        5	' ± ± ±  ± ± ± ± ±        3$&( ±  ± ±   ±  ±        
1XPEHURIREVHUYDWLRQV         1XPEHURIFURVVVHFWLRQXQLWV         1XPEHURIWLPHSHULRGV         'HJUHHVRIIUHHGRP         $GM5      )   /5F   +DXVPDQWHVWG   /0H   D 6WDQGDUGHUURUVDUHJLYHQLQSDUHQWKHVHVDQGDQGLQGLFDWHVLJQLILFDQFHDWWKHDQGOHYHOUHVSHFWLYHO\E 7KHHVWLPDWHGFRHIILFLHQWVRIWKHJURXSVSHFLILFHIIHFWVDUHRPLWWHG7KH\DUHUDWKHUVLPLODUDFURVVGDWDVHWVDQGRQO\IHZDUHVWDWLVWLFDOO\GLIIHUHQWIURP]HURF 7KH/5VWDWLVWLFUHIHUVWRDWHVWRIWKHQXOOK\SRWKHVLVRIWKHSRROHGFURVVVHFWLRQPRGHODJDLQVWWKHIL[HGHIIHFWVPRGHO7KHVWDWLVWLFKDVDF GLVWULEXWLRQZLWKQ±GHJUHHVRIIUHHGRPZKHUHQ LVWKHQXPEHURIFURVVVHFWLRQXQLWV1RWHWKDWWKHHVWLPDWHVRIWKHIL[HGHIIHFWVPRGHOLQFOXGHFRHIILFLHQWVIRUJURXSVSHFLILFHIIHFWVG 7KH+DXVPDQWHVWLVDWHVWRIWKHQXOOK\SRWKHVLVRIWKHUDQGRPHIIHFWVPRGHODJDLQVWWKHIL[HGHIIHFWVPRGHO7KHVWDWLVWLFKDVDF GLVWULEXWLRQZLWKGHJUHHVRIIUHHGRPH 7KH/0VWDWLVWLFUHIHUVWRDWHVWRIWKHQXOOK\SRWKHVLVRIKRPRVNHGDVWLFLW\7KHVWDWLVWLFKDVDF GLVWULEXWLRQZLWKQ±GHJUHHVRIIUHHGRPZKHUHQ LVWKHQXPEHURIFURVVVHFWLRQXQLWV
(QYLURQPHQWDOUHJXODWLRQDQGLQWHUQDWLRQDOWUDGH 
7DEOH &URVVFRPPRGLW\UHJUHVVLRQVRIQHWH[SRUWVDVDVKDUHRIWKHYDOXHRISURGXFWLRQIRUQLQHGLIIHUHQWVHFWRUVLQWKUHHGLIIHUHQWFRXQWULHV±D 0RGHO9DULDEOH +HWHURVNHGDVWLFLW\ +HWHURVNHGDVWLFLW\DQGFURVVFRUUHODWLRQ*HUPDQ\ 1HWKHUODQGV 86 *HUPDQ\ 1HWKHUODQGV 86&RQVWDQW  ± ± ± ±      0DQPDGHFDSLWDO ±          6NLOOHGODERU           8QVNLOOHGODERU ± ± ± ± ± ±     5	' ± ± ± ± ± ±     3$&( ±  ± ±  ±     
/RJOLNHOLKRRG      1RRIREVHUYDWLRQV      1RRIFURVVVHFWLRQXQLWV      1RRIWLPHSHULRGV      1RRIHVWLPDWHGSDUDPHWHUVE      +RPRVNHGDVWLFLW\/5F   &URVVFRUUHODWLRQ/5G   D 6WDQGDUGHUURUVDUHJLYHQLQSDUHQWKHVHVDQGDQGLQGLFDWHVLJQLILFDQFHDWWKHDQGOHYHOUHVSHFWLYHO\E 7KHQXPEHURIHVWLPDWHGSDUDPHWHUVFRUUHVSRQGVWRWKHORVVRIGHJUHHVRIIUHHGRP7KHWRWDOORVVFRUUHVSRQGVWRWKHQXPEHURIFRHIILFLHQWHVWLPDWHVSOXVWKHHVWLPDWHGSDUDPHWHUVRIWKHYDULDQFHFRYDULDQFHVWUXFWXUHF 7KH/5VWDWLVWLFUHIHUVWRDWHVWRIWKHQXOOK\SRWKHVLVRIKRPRVNHGDVWLFLW\DQGLWKDVDF GLVWULEXWLRQZLWKQ ±GHJUHHVRIIUHHGRPZKHUHQ LVWKHQXPEHURIFURVVVHFWLRQXQLWVG 7KH/5VWDWLVWLFUHIHUVWRDWHVWRIWKHQXOOK\SRWKHVLVRIQRFURVVFRUUHODWLRQDQGWKHWHVWKDVDF GLVWULEXWLRQZLWKQQ ±GHJUHHVRIIUHHGRPZKHUHQ LVWKHQXPEHURIFURVVVHFWLRQXQLWV7RWHVWWKHK\SRWKHVLVRIERWKKRPRVNHGDVWLFLW\DQGQRFURVVFRUUHODWHGGLVWXUEDQFHVWKHWHVWVWDWLVWLFLVWKHVXPRIWKH/5VWDWLVWLFRIKRPRVNHGDVWLFLW\DQGWKH/5VWDWLVWLFRIQRFURVVFRUUHODWLRQ7KHFRPELQHGWHVWKDVDF GLVWULEXWLRQZLWKQQ ±GHJUHHVRIIUHHGRPZKHUHQ LVWKHQXPEHURIFURVVVHFWLRQXQLWV7KHMRLQWWHVWLVUHMHFWHGLQDOOFDVHV
(QYLURQPHQWDOUHJXODWLRQDQGLQWHUQDWLRQDOWUDGH 
7DEOH &URVVFRPPRGLW\UHJUHVVLRQVRIQHWH[SRUWVDVDVKDUHRIWKHYDOXHRISURGXFWLRQZLWKDGLVWLQFWLRQEHWZHHQSROOXWLRQLQWHQVLYH3,DQGQRQSROOXWLRQLQWHQVLYH13,VHFWRUVIRUQLQHGLIIHUHQWVHFWRUVLQWKUHHGLIIHUHQWFRXQWULHV±D 0RGHO9DULDEOH +HWHURVNHGDVWLFLW\ +HWHURVNHGDVWLFLW\DQGFURVVFRUUHODWLRQ*HUPDQ\ 1HWKHUODQGV 86 *HUPDQ\ 1HWKHUODQGV 86&RQVWDQW ± ± ± ± ± ±     0DQPDGHFDSLWDO           6NLOOHGODERU           8QVNLOOHGODERU ± ± ± ± ± ±     5	' ± ± ± ± ± ±     3$&(±13,E   ±        3$&(±3,E ±  ± ±  ±     
/RJOLNHOLKRRG      1RRIREVHUYDWLRQV      1RRIFURVVVHFWLRQXQLWV      1RRIWLPHSHULRGV      1RRIHVWLPDWHGSDUDPHWHUV      +RPRVNHGDVWLFLW\/5   &URVVFRUUHODWLRQ/5   D 6HHWKHQRWHVWR7DEOHE (IIHFWLYHO\3$&(±3,FRQFHUQV,6,&DQGDQG3$&(±13,DOORWKHULQGXVWULHV
(QYLURQPHQWDOUHJXODWLRQDQGLQWHUQDWLRQDOWUDGH 
7DEOH &URVVFRPPRGLW\UHJUHVVLRQVRIQHWH[SRUWVDVDVKDUHRIWKHYDOXHRISURGXFWLRQZLWKDGLVWLQFWLRQEHWZHHQSROOXWLRQLQWHQVLYHQRQUHVRXUFHEDVHG3,15%DQGQRQSROOXWLRQLQWHQVLYHUHVRXUFHEDVHG13,5%VHFWRUVIRUQLQHGLIIHUHQWVHFWRUVLQWKUHHGLIIHUHQWFRXQWULHV±D0RGHO9DULDEOH +HWHURVNHGDVWLFLW\ +HWHURVNHGDVWLFLW\DQGFURVVFRUUHODWLRQ*HUPDQ\ 1HWKHUODQGV 86 *HUPDQ\ 1HWKHUODQGV 86&RQVWDQW ± ± ± ± ± ±     0DQPDGHFDSLWDO           6NLOOHGODERU           8QVNLOOHGODERU ± ± ± ± ± ±     5	' ± ± ± ± ± ±     3$&(±13,5%E ±   ±       3$&(±3,15%E ±  ± ±  ±     
/RJOLNHOLKRRG      1RRIREVHUYDWLRQV      1RRIFURVVVHFWLRQXQLWV      1RRIWLPHSHULRGV      1RRIHVWLPDWHGSDUDPHWHUV      +RPRVNHGDVWLFLW\/5   &URVVFRUUHODWLRQ/5   D 6HHWKHQRWHVWR7DEOHE (IIHFWLYHO\3$&(±3,15%FRQFHUQV,6,&DQG3$&(±13,5%DOORWKHULQGXVWULHV
(QYLURQPHQWDOUHJXODWLRQDQGLQWHUQDWLRQDOWUDGH 
7DEOH&URVVFRPPRGLW\UHJUHVVLRQVRIQHWH[SRUWVDVDVKDUHRIWKHYDOXHRISURGXFWLRQZLWKDVHFWRUVSHFLILF3$&(FRHIILFLHQWIRUQLQHGLIIHUHQWVHFWRUVLQWKUHHGLIIHUHQWFRXQWULHV±D0RGHO9DULDEOH +HWHURVNHGDVWLFLW\ +HWHURVNHGDVWLFLW\DQGFURVVFRUUHODWLRQ*HUPDQ\ 1HWKHUODQGVE 86 *HUPDQ\ 1HWKHUODQGVE 86&RQVWDQW ± ± ± ± ± ±     0DQPDGHFDSLWDO ±   ±       6NLOOHGODERU           8QVNLOOHGODERU ± ±  ± ±      5	' ± ± ± ± ± ±     3$&(±,6,&           3$&(±,6,& ± ± ± ± ± ±     3$&(±,6,& ± ±  ± ± ±     3$&(±,6,& ±   ±       3$&(±,6,&           3$&(±,6,&           3$&(±,6,&   ±   ±     3$&(±,6,&  ± ±  ± ±     3$&(±,6,& ±      





3ROOXWLRQ,QWHQVLYH3,RU1RQ3ROOXWLRQ,QWHQVLYH13,   5% 13,   5% 13,   15% 13,   5% 13,   5% 13,   5% 3,   5% 3,   15% 3,   5% 13,   5% 13,   5% 13,   15% 13,  ± 15% 3,  ± 15% 3,   15% 13,   15% 13,   15% 13,  ± 5% 13,  ± 15% 13,
